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.Ni1iCiAIi Eiii8i'SUI
SocIety
231JWest Monroe Street
SuB,.
Chie....ll_ 4802
1llW221-1127
TT: 311'72I-G58

• NIIionII WiiI1iiiiiOn
Center on DeafMss
GalaudltUniversity
IlIO Rorida Avenue. NE
Washington DC 20002

21121'85'.'
TT: 207JIl51'-

asetf HilP for Hlnl Of
Hearing (SHHH)
7800WiseonIin Avenue
BIthada,un 2118'4
301/857-2241
n:3011ll57-_

FctuIIMd in '919,1M Society
helptidlnlify1M needs of
....with diubiIIia and
pnMcIes vlrious aervices10
meet those ....ds. Nationwide
MlIWOItprowides extenIWe
infonnation and referral services.

Provides either direct information
or appropriate refttenca 10 deaf
or hearing impaired individuals.
The Center also publisha. brief
resource listings and descriptive
fact nets on requested 10pics
for anominal fee.

One oUlleleading cel1terl for
dlftlopment and evll\Jl1lon of
cOft'lllU'8rs and adapli¥e devices.
Provides infonnatIon related 10
non-vocal communication.
computer acc.... and technol­
ogy for disabledpersons.

Sponsors an Assistive Devices
Center wbich helps de.fend
hard of helring individulls
identify assistive devices
appropriate for thtir needs.
Offers referrals and publication
cmlog for anominal fee.

••

For More Information
There are several groups which provide general information
on assistive devices. Consider contacting the following:

SDurc, o,#riptJon

=.""'Am8r-"'ric-a-n"'FO~u-na""'a"':'lti""on~f~or:--- The AFB hotIine supplies
the Blind (AFB) information on visual impair-
11 Penn Plaza ment and blindness, AFB
Suite 300 services, technology, products,
New Yortc. NY, ll1l101 publications, training programs,
(800)232-5463 funding sources and more.

• The ASSociation fOr the An interdisciplinary association
Advancement of Rehabilite- for advancement of rehabilite-
tive Technology tion and assistive technology.
1101 Connecticut Avenue, NW Offers referrals.
Suite 700
Washington, DC 20036
202/857-1199

::-,.•. '=..:$,

Consumer Electronic Manufacturer's
Association

2500 Wilson Boulevard .
Arfmgton, Virginia 22201-3834

(703) 907-1600

• Center for Special Education
Technology
The Council for Exceptional
Children
1920 Association Drive
Resdon, CA 22091-1589
703/620-3660

Anational information center
funded by the U.S. Department
of Education, Office of Special
Education Programs. Distributes
information on usistive­
technology, funding strategies,
and technology training.

• Continu,d on hclc pin,'
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(8OO}899-6687
ISM Corp. •
(8001426-4832/18001426-4833
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Williams Sound Corp.
(8001328-6190, ext. 84
X-10 (USAI,lnc.
(201)784-9700

WesTestEngineering Corp.
(111)298-7100

Sennheiser Electronic Corp.
(2031434-9190

Phonic Ear, Inc.
(8OO1227-lJ735
Recoton
(8001223-6009/ (4071333-8900

Lyte Optronics,lnc.
(BOO) 255-9133

Jasco
(4051752-0710

HARC Mercantile Ltd.
(8001445-9968
Innoventions, Inc.
(8001854-6554

General Physiotherapy
(3141291-1442

EEG Enterprises
(5161293-7472

DesignTech International, Inc.
(l1li)1337-4468
Digital Equipment Corp. (DEC)
(8001344-4825 (Voice &TIl

Blazie Engineering
(4101893-9333

ADD......Comp8ni.
Voice/TextTelephone#

sa-Tronics LTD
(770) 385-7812

Apple Computlr,lnc.
(8001600-7808 / (8001755-0601
eornaO: aoole.dsOoaoole.com

Command Communications
13031751-7000

AT&T
(8ODl233-1222

Ifyou are interested in a particular type ofproduct listed here, call the companies which manufacture those products formore information andsales literature.
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BY DR. LAWRENce A. SCADDEN

he primary goal of commer­
cial product designers is to
maximize market share.
Product acceptance and
selection is based on many
factors: product price, dura­
bility, maneuverability,
repair issues, safety
features, and appearance.
Product designers and man­
ufacturers, it follows, must

operate under an array of economic
and aesthetic constraints.

One factor contributing to mar­
ket share that seems to be often
overlooked relates to the number
of potential customers who can
readily use the final product.
Common practices used in the
design of many CE products may
be limiting their sales to a signifi­
cant number of potential
customers-those who have a
functional limitation that makes
the product unusable for them. ~

Maximizing Market
Share 11lroughDesign

of the Electronic
Industries Foundation
is currently on a two­

year Intergovernmental
Personnel Assignment

to the National Science
Foundation. where he

serves as director of
the Program for Persons

with Disabilities.
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A significant number of people cannot ade­
quately use many CE products because a disabil­
ity, or functional limitation, makes it difficult or
impossible for them to manipulate or interact
with the products. Common functional limitations
include hearing impairments, visual impairments,
perceptual difficulties, limited dexterity, and
restricted range of motion. A sensory impairment,
for example, may bar access to visual or auditory
information. Many cognitive or perceptual impair­
ments can produce similar effects. On the other
hand, restricted dexterity and limited range of
motion can limit the ability to operate controls
and to manipulate product components.

Accessible design can impact market size and
market share through considering the functional
needs of persons with disabilities and functional
limitations. It will assist designers select features
that make products useful to the largest number
of consumers. Product features that make prod­
ucts usable by persons with disabilities or tunc­
tionallimitations normally make them convenient
for everyone else. Incorporation of appropriate
human factors, therefore, does not necessarily
imply design for a specialized disability market
niche. It opens the market to everyone.

Accessible Design
The term accessible design, or universal design,
refers to maximizing the number of potential cus­
tomers who can readily use a product. No design
can be accessible to everyone, but companies
must move in that direction.

Product Accessibility
Products can be made accessible, or usable,

Demographics and Market Considerations through three key approaches.
Data from the National Health Interview Survey 1. Built-in features. Products will be accessible
indicate that approximately 32 million Americans when their built-in features, such as controls and
identified themselves as having a significant displays, can be used effectively and indepen-
functional limitation of some kind. While many dently by persons with functional limitations.
have disabilities, many others are older producf}eatures 2. Add-on options. Alternative
people who have developed a func- ~_" . options available to consumers can
tionallimitation due to the aging pro- .~~~t~ make consumer products accessible.
cess. ...p~d~~s)ii~e Braille overlays, for example, are

The U.S. is experiencing an expand- Ai3~"moDS: offered by several CE companies,
ing proportion of older citizens. In 1989, :iPS~. ;~';~_'" .~ . nabling blind users to use the con-
31 million people were 65 or older"~ >~~_.. s. Similarly, computer operating
one out of every eight Americans.~;.,..""r~Ctlo ems may contain utilities that
fi~re represented an inc!E~as.eof 2i%~lb:i~tiOlis;' ow.users to enter co~mands by
SInce 1980. The most rapId Increase ~:;;;":-::~~":" pressmg keys sequentIally rather
for this population will not come until "lll,DO~y':~ than simultaneously.
the years between 2010 and 2030, th;;';;'CODveDient 3. Use of assistive devices.
when the Baby Boom generation reach- for ~;'~~Ise. Acc.essibility or useability can be
es 65. .~ achieved through the attachment of

The observations regarding the V an assistive device. An individual
country's older population deserve special atten- with impaired hearing, for instance, can use a
tion: handheld amplifier to increase the amplitude of a
.. The fastest-growing age segment of the popu- telephone or other auditory output, and synthetic
lation is comprised of people 85 and older. speech can substitute for visual informational
.. The likelihood of acquiring chronic health condi- displays on many products. Also, remote controls
tions and tunctionallimitations increases with age. are considered to be convenience items for most
.. Financial analysis shows that people over the consumers, but they serve as essential assistive
age of 65 comprise the population group with the devices and environmental controls for persons
largest amount of disposable funds that can be with severe motor impairments.
allocated for consumer products. All three approaches to accessibility are

appropriate. The key to accessibility normally
rests with making controls and informational
displays useable. (February's article will focus on
specific functional limitations and common
design solutions.)

CEG's Office of Member & Industry Relations
will be pleased to provide referrals to members
seeking additional information. CallZOZ/457-8719.+



VISion Impainnent and
Product Design

Membrane Switches
Membrane switches and control panels can be
among the least accessible fonn of product con­
trols for visually impaired consumers. but the
problem can be readily resolved. Products oper-

ated from flat panels containing
switches activated by light pressure,
heat. or capacitance. may begin to
operate in an unanticipated manner
when a visually impaired consumer
touches the product to become ori­
ented to it. These panels need tactu­
ally discernable points or boundaries
to indicate active regions. Some man­
ufacturers design tactually discern­
able regions onto their membrane
panels. and many others provide
braille and other tactile overlays
that can be placed over the panels.

independent travel or
reading (but then con­
ducted typically with the
aid of special devices).

Only about 10% of
the severely visually
impaired population is
considered to be totally
blind. Over two-thirds of
the severely visually
impaired population are over the age of 65. so
many of these individuals have other physical or
sensory limitations as well (most commonly,
problems with balance, dexterity. or hearing).
These additional limitations may also affect the
appropriateness of product features as they
affect product usage.

Product Controls
The properties and configuration of product con­
trols can seriously affect their independent use
by persons with visual impairments. Controls
must be physically accessible, maneuverable,
identifiable by visual or tactile distinctiveness;
and they should have redundant operational
feedback.

Effective use of product controls is influenced
by the relative ease of locating and identifying
them. Control discriminability is enhanced signifi­
cantly by distinctive visual and tactile character­
istics. Distinctiveness can be provided by altering
control size, height. texture. and color.

Control location can also affect its identifica­
tion and operation. Controls are difficult to iden­
tify by touch when they are recessed or tightly
clustered. especially miniature switches.
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peration of consumer electronics is
often mediated by vision. Vision is
used to locate and identify controls,
monitor control settings. and read
instructions and infonnational displays.

Millions of consumers with severe
visual impairments have difficulty
using products when vision is required
for adequate product operation. and
even consumers with full sight will find
use of these same products to be
inconvenient when visual attention
must be divided between two activities
and when illumination is inadequate.

Demographics
National data indicate
that a minimum of seven
million Americans have
severe visual impair­
ments-the inability to
read normal news print
without special assistive
devices. About 90% of
these individuals have
some useful residual
vision that can be used
to conduct vision-medi­
ated activities, such as

User-Friendly Products
..Accessible design If refers to maximizing the
number of potential customers who can readily
use a product. For consumers with visual impair­
ments. and for sighted consumers using products
under less-than-ideal conditions. accessible
design means that the need for vision for ade­
quate product operation should be reduced as
much as possible.

This article describes the magnitude of the
problem. common difficulties caused by product
design. and design options which can help manu­
facturers increase sales of their products.



Operation of membrane panels
also requires detectable feedback so that
products can be operated without
vision Activation of a membrane switch
normally cannot be sensed unless a
sighted user is monitoring a visual dis­
play. Auditory clicks, beeps, or tactu­
ally discernable switch movement
can provide the desired operational feedback
infonnation for a person with vision loss.

Position of Controls
Desired product operation is often dependent on
setting and monitoring the position of a product
control. Many product controls are difficult to
monitor unless the user is observing a visual dis·
play. Electronic controls that change an opera­
tional parameter continuously until it is
deactivated cannot be monitored by users who
have visual impairments unless the parameter
being changed is an auditory signal, such as
pitch or volume. Redundant operational
feedback-visual, auditory, and tactual- is valu­
able for most consumers at some point because
noisy and bright environments may mask the pre­

sentation of important
auditory or visual sig­
nals even for
consumers with full
sensory capabilities.

Rotary Knobs
The position of a rotary
knob may provide blind

users with a special challenge. The knob may be
turned, but the distance moved may be difficult
to judge without visual or tactile feedback. Knob
asymmetry will provide information concerning
relative position. Pointers, dots, and recessed
notches are all commonly used on rotary knobs
for this purpose. Many per-sons with visual or
dexterity .impairments often find slide switches
easier to operate, and their relative position can
be easily monitored tactually.

Similarly, the current status of a control is
essential for good product operation. Visual mark­
'ings provide this information for sighted users.
Tactual and mechanical indicators can provide
the same information for many others who have
sight limitations and for sighted users when they
are operating products under low illumination or
when vision must be directed elsewhere. A
mechanical detent or click can serve this purpose
for most rotary knobs and slide switches.

Informational
Displays
Product operation is
facilitated by present­
ing easy-to-read visu­
ally displayed
information. Letters
and numbers should be

simple, large, well-illuminated, and have high
contrast. Alphanumeric characters are also easi­
est to read when they contain a high ratio of
character openness to the thickness of the char­
acter strokes.

The location of visual displays is aiso a con­
cern for many users. Visual displays should not
be placed at locations that require users to bend
down to read them. Angling such displays
upward can eliminate discomfort, and even
injury, for many consumers.

Operating Instructions
Operating instructions and user manuals should
be written in clear, easy-to-follow english (or
other language as appropriate). Recorded, braille,
large-print, and diskette-stored manuals are valu­
able alternatives for many users with visual
impairments.

Instructions printed on, or inside, appliances
should be easily accessed without unnecessary
physical effort, and they should be printed in
large, high-contrast characters. Consumer prod­
ucts are commonly placed in locations with illu­
mination levels that are below that found in
laboratories and showrooms.

Consideration of features discussed in this arti­
cle can make prod-ucts less difficult for many people
to use and more convenient for all consumers in
some situations. People cannot always direct
their entire attention to the operation of a prod­
uct and the products will not always be located
in ideal locations.

Accessible design is
good for building market
share, acceptance and
use by everyone, and it
will provide persons with
disabilities and functional
limitations the ability to
benefit independently
from these products.

CEG's Office of
Member & Industry Relations will be pleased to
provide referrals to members seeking additional
information. Call 202/457-8719.•
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Tactile clues
help the
visually
impaired
orient
themselves to
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Product Controls
Products are inaccessible and have no value
when consumers cannot locate and operate the
product controls without difficulty. Product con-

Larger
Audience
Millions of
people
have other
types of
motor limi­
tations
that can Visual feedback,luch as an LCD display, is
seriously helpful to those with motor impairment.

affect
product operation and thus its value. Demographic
do.ta from the National Center on Health Statistics
ind~cate that millions of Americans identify them·
selves as having motor limitations that are not
related to their lower extremities.

Analysis of these data suggest that 15 million
is a conservative estimate for the number of
Americans who have difficulty reaching, lifting,
handling, or otherwise manipulating objects. These
functional limitations range from total inability to
use one's upper extremities to difficulty in tasks
requiring fine-motor finger dexterity needed to
manipulate small items. Individuals located any­
where on this continuum will experience difficul­
ties in operating many consumer products.

At one extreme, some require use of a mouth­
or head-wand to push buttons or flip switches.
Others may lack the strength to lift, hold, and
manipulate products. Still others may lack the
coordination or hand control needed to locate and
operate small controls. Finally, many of these

individuals have one strong, well­
coordinated hand: but lacking
two hands, they have significant
difficulty in assembling and disas­
sembling products and operating
two controls simultaneously.

With current designs, many
consumer products are inaccessi­
ble to these individuals because'
they cannot use the products
independently. Consumer prod­
ucts, however, can be designed to
make them accessible, useful, and

desirable for these millions of consumers. These
design considerations also make product opera­
tion more convenient for everyone.

Keyslbuttons
should be
placed on 5/S­
centers.

Optimum
size for
push-button
controls/keys
is a 1/2­
square.
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iscussion of motor disabilities typically
elicits thoughts of mobility impainnents,
or more specifically, the needs of the
millions of individuals who use
wheelchairs for independent travel.
However, individuals with more com­
mon difficulties such as arthritis, poor
balance, or lack of grip strength also
experience problems op.erating certain
consumer electronics. Considering
switch placement, user strength
requirements and related factors dur­
ing the product design phase will
enhance user-friendliness for all.

Mobility Impainnent
Operation of consumer products can produce
problems for individuals with mobility impair­
ment when product controls are located at a
height or distance that
makes it difficult for
them to be reached.
These accessibility
problems usually can
be eliminated by better
placement of the prod­
uct, with the use of a
power strip, or through
selection of products
with front-mounted
controls.

Similar problems
and solutions associated with the operation of
consumer products must be considered for the
approximately 12 million Americans who have
poor balance or chronic back problems. Controls
located at the back of consumer products pro­
duce difficulties-and even danger-for these
millions of individuals. Discomfort or injury may
result from falling forward. This problem is exac­
erbated when the controls are located at the rear
of a heating surface. such as a cooking range.
Garments or skin are endangered by the combi­
nation of the functional
limitation and the heat.

-.

...
Making It Right For

Those With Motor
Disabilities



Good For Business
Accessible product design is good for building
market share, acceptance and use by everyone. It
will provide persons with motor disabilities and
functional limitations the ability to benefit inde­
pendently from these products.

CEQ's Office of Member & Industry Relations
will be pleased to provide referrals to members
seeking additional information. Call 202/457-8719.•

Disassembly and Reassembly
Products designed to be portable often need to
be disassembled and reassembled. Many house- ,
hold products require selection and installation of
product components appropriate for specific
tasks to be performed. Latches on such products
should require use of one hand and a minimum
amount of strength. Hand and arm strength
should not be essential for independent
consumer product disassembly or reassembly
activities.

One-Handed Operation
Consumer products are more accessible for

everyone when they
are designed to be
used with one hand.
Product operation is
often facilitated when
the user can keep one
hand free for other
activities.

Many individuals
with restricted motor
abilities are unable to
press multiple keys or
switches simultane­

ously. Computer commands, printer settings, and
recorder operations are common examples of
product usage requiring simultaneous activation
of more than one key or switch. One-handed
operation of all products is also obviously essen­
tial for individuals who have only one functioning
hand.

Voice Recognition
The increased use of voice recognition systems
for the control of consumer products is, like
remote control systems, aimed at providing con­
venience for all product users. In both situations,
many people with motor impairments benefit
directly by having independent control of the
products. These control systems move beyond
being an element of convenience to one of neces­
sity.

One·handed operation, combined with visual
clues, is essential for those with severe motor
impairments.

2·3 4 5 6 7 81

troIs should be physically accessible and maneu­
verable. Many individuals with limited dexterity
have difficulty locating, identifying and manipu­
lating miniature switches, especially when they
are recessed or closely clustered together.

The diversity of functional abilities of persons
with motor limitations makes it difficult to quan­
tify the optimal parameters for product control
size and required pressure. However, a recent
internal study conducted by AT&T with the
assistance of rehabilitation centers provided valu­
able information that may serve as guides for
others. Individuals with severe motor impair­
ments-including quadri-plegics and
people with cerebral palsy-could
operate buttons on standard tele­
phones without much difficulty.
even when using mouth- and head­
wands. Smaller buttons decreased
accuracy, while larger ones tended
to produce disorientation or diffi­
culty caused by the need for
increased range of motion.

Results from this study indi­
cated that push-button controls,
approximately one-half-inch square
with slightly concave surfaces, placed on five­
eighth-inch centers, can be readily used by most
consumers. It was also determined that the force
required to depress the buttons on standard tele­
phones was appropriate for the participants with
severe motor limitations. Finally, visual feedback
for button activation was desired by participants
using wands and those with hand tremor or tac­
tuallimitation.

Rotary Knobs
Rotary knobs can cause special problems. Small
knobs that require grasping and turning are diffi­
cult for many people to use if they have dexterity
or upper limb motor impairments. Large knobs
may be operated with a sliding motion of the
hand or finger, but the distance moved may be
difficult to judge without visual feedback. Many
persons with either dexterity or visual impair­
ments often find slide switches easier to operate,
.~ and their

relative
position
can be
moni­
tored
tactually.

\
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Persons with dexterity or visual impairments
often find slide switches/controls easier to use
than rotary dials. Additional tactile feedback can
be provided tl.rough the use of click·stops.
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Digital displayi and printouts, such as
those used in TOO equipment, can
provide visual feedback.

ing indicate that
approximately
eight million
people have a
significant bilat­
eral hearing loss
but can under­
stand speech
with amplifica­
tion provided by
hearing aids,
assistive listen­
ing devices,
haud-held ampli­
fiers, and ampli­
fied telephone
receivers.
Another two
million individuals have severe bilateral hearing
losses that require augmentation of information
normally presented through speech; and approxi­
mately 500,000 individuals are profoundly deaf
and require alternative means of obtaining infor­
mation normally presented through the auditory
channel. As with other functional limitations­
visual, motor, and tactual- serious hearing loss
is often associated with age, and many of these
individuals commonly have multiple functional
limitations.

Auditory Loss
and Accessible
Product Design

he importance of an adequate auditory
sense can best be illustrated by listing
its common functional uses: interper­
sonal communication, either face-to­
face or by telephone; acquisition of
information from lectures, radios, tele­
visions and recorded tapes; and warn­
ing signals and indicator alarms on
vehicles, smoke detectors, clocks, and
home appliances. Access to the infor­
mation emitted by these sources of
audio information is crucial to safe and
productive performance of many daily
activities. Auditory augmentation or
substitution is essential for millions of

individuals who are deaf or hard-of-hearing.

The inclusion of volwne
controls or headphone and
speaker jacks allows those with
minor hearing loss to adjust
audio output to levels that are
effective fo~ themselves.

Demographics of Hearing Loss
Hearing loss is considered by many to be the
most common form of functional limitation or
disability. National statistics indicate that
approximately 23 million Americans have a
degree of hearing loss that may affect their func­
tioning. The majority of these individuals, how­

ever, function with a
minimum of difficulty
in most situations with
minor adaptations,
such as raising the
amplitude of audio
equipment or by turn­
ing their heads to max­
imize use of their
dominant ear. Many
others,however,have
hearing deficits that
require significant
adaptation and that
affect their use of con­
sumer products.

Data on individuals
who are either deaf or
severely hard-of-hear-

Access to Consumer Electronics
The first article in this series on accessible prod­
uct design stated that products can be made
accessible, or useable, through three approaches:
1) use of built-in features, such as accessible con­
trols and displays:
2) use of add-on options. such as braille overlays
or special computer utilities; and
3) use of assistive devices.

Access to consumer electronics by people
who are deaf or severely hard-of-hearing is often
mediated by assistive devices. An individual who
is hard-of-hearing, for example, may use,an
amplifier to increase the amplitude of a telephone
or other auditory output. The amplifier may be
hand-held, or it may be built into the audio sys­
tem, or it may be linked by assistive listening
devices (ALDs) that use infrared or FM RF (radio
frequency) beams to provide increased amplifica­
tion of a selected sound source.

Other assistive devices have been developed
to provide deaf individuals alternative methods to
communicate and to obtain televised information.
The text-phone, or telecommunication device for
the deaf (TDD), permits two-way telecommunica­
tions with others using similar devices or through



The use of closed-captioning circuitry
is one way in which the electronics
industry is adapting to the needs of
the hearing-impaired.

Planners of future home automation
equipment should consider the need
for visual-as well as audio-alanns
and signals that will maximize
effectiveness for all.

Increased Market Share
Accessible design can increase market share by
promoting acceptance and use by everyone. It
also enables people with disabilities and func­
tional limitations to enjoy and profit from the use
of consumer electronics.•

Distinct Qualities & Features
The value of auditory information displayed by
consumer electronics can be maximized for all
consumers, but especially those who are hard-of·
hearing, through inclusion of distinctive qualities
and features: 1) Auditory signals should be clear,
not ambiguous..
2} They should have user-adjustable amplitude.
3) Speech or coded tones should have adjustable
speed or be slow by default.
4) Consideration should be given to providing
private listening capability.

Many of these qualities can be offered to indi­
viduals who are hard-of-hearing through the use
of assistive listening devices, but consumer elec­
tronics must contain a means by which the audi­
tory signal can be detected and then transmitted
by the infrared or FM transmitter. Appropriate
earphone jacks or external speaker connectors
will expedite use of these devices.

tion is important, but even the addition of a light
or other visual display to parallel an auditory
sound source (as used
with an alarm or timing
device) will not neces­
sarily provide equiva­
lent information to deaf
individuals. A hearing
individual, for example,
can hear an auditory
alarm from another
room. The redundant
visual display, on the
other hand• ..-"'ill n;:;t be
detected. beyond line­
of-sight. Remote access
to such signals is a
feature deserving
future research and
consideration as con­
sumer electronics
become more sophisti­
cated and as CEBus~
home automation stan-
dards are implemented. A product's timer or
alarm system, for example, can be used to acti­
vate signaling devices located in other rooms via
cable, A.C. wiring, or FM RF.

Accessible Design of CE Products
Consideration of accessibility issues during the
design of consumer electronics can increase their
usefulness to many individuals with severe hear­
ing loss. As stated previously, "accessible
design" refers to maximizing the number of
potential customers who can readily use a prod­
uct. When designers seriously address the acces­
sibility problems of people with hearing deficits,
the market value of the resulting products is sig­
nificantly heightened for these consumers, and
the products usually will be more convenient for
everyone else.

For example, audible beeps commonly used
as feedback for control operation, auditory
alarms. warning buzzers or sirens, synthesized
voice guides, or other audio sources will not be
detected by a person who is deaf or severely
hard-of-hearing. Inclusion of redundant visual
information is essential for these consumers, but

they are also use­
ful to individuals
operating in noisy
environments.
Noise often can
mask the presen­
tation of important
auditory signals
even for people
with normal hear­
ing capabilities,
just as glare or
high illumination
can mask visual
signals.

The redundant
display of informa-

the mediation of individuals who serve as vocal
relays. Installation and operation of relay services
was mandated under provisions of the Americans
with Disabilities Act (ADA).

Text-based information services are also
being made accessible to individuals using text­
phones paralleling voice-based information sys­
tems activated by touch-tone telephones.
Text-phone users will now have equal access to
the information previously restricted to hearing
individuals.

The use of closed-captioning of language spo­
ken on television broadcasts was also encour­
aged through legislation (the Television Decoder
Circuitry Act). The Act mandates that all televi­
sions. 13-inches or larger, manufactured for sale
after July, 1993. must contain a built-in decoder
chip for closed-captioned programming.
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Working Toward Total
Product Accessibility

revious articles in this series suggested
that principles of q,ccessible design can
result in consumer electronic products
that can be used by the vast majority of
all consumers including most of the 42
million Americans who identify them­
selves as having some fonn of func­
tionaI limitation, many of whom are
older citizens. Such design principles
can increase market share because
features that make products usable by
persons with functional limitations and
disabilities normally make them conve­
nient for everyone else.

In brief, previous articles stated
that product accessibility can normally be pro­
vided for most consumers through built-in fea­
tures, add-on options, or with use of assistive
devices. Most commonly, accessibility is achieved
through making controls and informational dis­
plays usable by the largest number of consumers.

Ihe lot al Recess System

ACCESSOR

A variety of accessors
match the input needs of
disabled users

General Design Principles
Problems of accessibility are most frequently
caused by the inability of a product user to locat~

or identify controls, monitor control settings, or
read instructions and informational displays.
Consumer electronics usually can be made acces
sible for most product users by heeding the fol­
lowing principles:
~ Distinctive characteristics-size, height, tex­
ture, and color-improve control identification.
.. Controls should be readily reached and oper­
ated.
.. Membrane switches need tactually discernable
points or boundaries provided by embossed grids
or tactile overlays.
.. Detectable feedback from audible clicks, beeps
or tactually discernable switch movement permit
products to be operated without vision.
.. Rotary knobs should have pointers, dots, or
recessed notches to indicate their position.
.. Mechanical detents and clicks can provide
information concerning control settings for most
rotary knobs and slide switches.
.. Easy-to-read visually-displayed information
facilitates product operation. Characters should
be simple, large, well-illuminated. and have high
contrast and a high ratio of openness to characte:
stroke thickness.
.. Redundant visual and auditory information is
essential for individuals with sensory
impairments.
.. Visual displays should be angled upward if
they are likely to be located below head height.
.. Operating instructions and user manuals
should be written in clear language and be
offered in alternative formats.
.. Hand and arm strength should not be required
for independent consumer product disassembly
and reassembly activities.
.. Auditory signals should be clear and have user
adjustable amplitude.

Even with inclusion of these basic design

considerations, many individuals will not be able
to operate consumer electronics either because
their disability is severe or because product oper
ation is complex. When discussing accessibility
for people who are deaf, it was stated that a
hearing individual can hear an auditory alarm
from another room, but a redundant visual dis­
play will not be detected beyond line-of-sight.
Remote access to such signals can be provided iI



Host computer runs standard

applications programs

entertainment equipment, telephones, comput­
ers, information systems, security devices, lights,
appliances, elevators, ATMs, vending machines,
wheelchairs, and so-forth.

Federal and state laws are moving toward
requiring publicly-used electronic equipment to
be accessible to people with disabilities. The TAS
approach could provide a solution to this prob­
lem. Such a system could also fully utilize the
power of existing assistive devices currently used
by many people with disabilities. Incorporating
protocols used in the total access ports into the
assistive devices would incre.ase their value as
they inherit the ability to interact with any prod­
uct equipped with a TAP.

Implementation of CEBus home automation
standards would facilitate use of total access
systems by providing appropriate ports and pro­
tocols. At that point, an accessor that enables a
person with a disability to use a computer would
also provide environmental controls through its
interface to CEBus linked products.

In summary, consumer electronics should be
designed to provide independent operation to the
largest possible number of potential users.
Adherence to relatively simple and cost-effective
design considerations will achieve this goal.
Simultaneously, product designers and marketers
should be looking forward to future product
design which should provide all consumers
increased ease of product operation,
convenience, and accessibility.•

gent products that use the CEBus· home automa­
tion standards. For example, a product's timer or
alarm system can be used to activate signaling
devices located in other rooms. Earphone jacks or
external speaker connectors will also expedite
use of assistive listening devices for individuals
who are hard-of-hearing.

Moving Toward Total Access
Looking beyond indiVidual products, considera­
tion must be made for building accessibility into
all products. A total access system (TAS) concept
was developed by Neil G. Scott who continues
his research at Stanford University. A TAS would
connect a user of an electronic product by a high­
speed bi-directional infrared wireless data link.
All required accessibility functions would be per­
fonned outside unmodified electronic products
that continue to perform their prescribed tasks
and applications. The access functions would be
handled within a personal access device, an
accessor.

Products would be accessed through use of a
standardized total access port (TAP) attached to
the product. The TAP would serve as the inter­
face between the host product and the accessor.
The TAP would allow an accessor to enter infor­
mation into the host as if it were corning from the
host controls and to read information from the
host informational display.

A TAP would consist of an infrared
transceiver that communicates with an accessor
and a microprocessor emulating a control panel.
keyboard, or other control system for the host
product. Standardized access codes from an
accessor would be translated into the specific
control formats required by the host product.
Dedicated microproc~ssorswithin TAPS and
accessors would perform all link-related activi­
ties. Communications between an accessor and a
host would not impact the performance of the
host product.

One Accessor, Many Products
Standardized codes used with total access sys­
tems could enable individuals with various dis­
abilities to operate any kind of host product using
their own customized accessor. Equipped with
the appropriate accessor, these individuals could
access any product that had a TAP. The specific
requirements of different disabilities would be
met through use of the customized accessors. All

HOST COMPUTER
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To La Mo~e This series of articlesam .L'... was published as a
service to the
consumer electronics
industry by the
Consumer Electronics
Group of the Electronic
Industries Association,

a national trade organization representing all
facets of electronics manufacturing.

EIA's Consumer Electronics Group also offers
generic information on products designed specifi­
cally for individuals with functional limitations. A
24-page pamphlet titled Extend 'Their Reach:
Electronic Devices Can Mean A World of
Difference To Those With Special Needs contains
information on the general types of products
available to help overcome limitations of hearing,
speech, vision and motion. It also contains sec­
tions on environmental controls, computer prod­
ucts, funding and information sources, as well as
a "who can help" section. The pamphlet is free of
charge on an individual basis, and bulk orders are
available at nominal rates to cover the costs of

printing, postage and handling. An audio cas­
sette version of the pamphlet's section on prod­
ucts for people with vision impairment is
available upon request.

In addition, EIA's Electronic Industries
Foundation (ElF) offers information on sources of
demographics of consumers with disabilities and
referrals for additional information on product
design considerations. ElF offers a series of infor­
mational pamphlets on subjects such as the
Americans with Disabilities Act, tips on etiquette
when working with people with disabilities, and
more. The Foundation also offers information on
funding of assistive technology and works with
18 Projects With Industry around the nation to
offer seminars to assist human resources person­
nel to understand assistive technology and work
place accommodation options.

Together, EIA and ElF are a reliable source of
unbiased information on products and services
for individuals with functional limitations, While
located in Washington. D.C., the two groups can
offer referrals nationwide. For more details, call
EIA at 202/457·8719 or ElF at 202/955·5810.•
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AMSD Provides
7Omorrows pes

Technology 7bday

Two-Way
Mess~ging

Arrives

Th~ u.s. paging
market is

expected to lead
the worldwide
charge into the

next generation of
messaging
technology.

D.l} Mike Maloflt!1J
Molom[(l.

ThC l"cdcral Communications Com·
mission dcfincs narrowband per­
sonal communications services

(PCS) as "a family of mobile sczviccs
that includcs advanced voice paging,
acknowledgment paging, data messag­
ing, and both one- and two-way mes­
saging on a nationwide, regional. mC\ior
trading area (MTA). and basic trading
area (BTA) basis." Thc f'CC has
licensed narrowband PCS in 001- 9ft.!.
930 - 931 and 940 - 941 MHz band·
widths (sec sidebar).

By licensing a Iimitcd amount of
spcctrum, tllC FCC is countin~ on Icad­
ing and emcrging wireless service
providcrs to drive the market by
cxllanding today's paging indust.r:Y iuto
tlle world of advancml mcs.'>aging COlli·

municat.ions. In fact, the (O"cC h:L'i SOlid
the distribution of fre(lUencies was
dcsigned to increase COlllllctilion
among 1iCl'IL'i(~$ ill an effort to cnhance
accl.'SS by tlle public to a greater v:ll'icty
of local, rl.-gional, and national service
options. TIlis move is expected to drive
rapid develolllllent and deployment of

Reorlnted from Communic.t/ons_ March 1995

Len deBarros, vice
president and
general manager
of Motorola's
Advanced
Messaging
Systems Division.
holds Tango· the
first two-way,

narrowband PCS advanced
services. The messaging unit.
FCC's narrow.
band rules pro-
vide operators wide discretion as to the
services they pro\ide ovcr thc frequen­
cies. Narrowband PCS \\ill enable new
tcchnologies, including two-way, voice.
and graphical messaging. However.
operators still need infrastructure tel'h·
nology and subscriber devices along
with accessible applications and con­
tent to enable business growth.

The United States hosts the world's
largest and most dynamic paging mar­
ket, and many expect worldwide mar­
kets to follow current U.S. trends. What
is happening in the United States con­
tradict." what many industry watch('r.;
(~Xpecled. While altcrnativc wireless
communications hllve grown, end users
also arc looking for enhanced pagin~

service· advanct!ll messaging - to pro­
vidll tllc htmefils of cdlular phone :-il'r­
vice coupled wilh the ad\':UllOl~esuf
p:lging - lUullely, case-of-usc, COIn-C­
nient (snm.l\ mill port.:lhle) fonn faclor.
lung baltcry life, good CO\'l'r:lge, and
low-cost ser.ice. So, while Illany pl'O­
pic arc buying cellular phones, vast
numbers arc looking to paging to com-



plement and/or replace other wireless
communication tools.

AMSD Is formed
In 1994 Motorola formed the

Advanced Messaging Systems Di\ision
(AMSD), a di"ision of the Paging Prod­
ucts Group, specifically to develop
technologies and products to take
advantage of the opportunities present­
i!d by the twTOwband PCS market.

Motorola's advanced messaging
development strategy is. based on the
FLEXTN family of high-speed protocols
which includes ReF'LEX"", the transpOrt
protocol enabling two-way messaging,
and InFLEXionT)/, the transport proto­
col enabling advanced voice and data
messaging. AMSD will take Motorola's
FLEX-based, one-way paging products
and adopt the FLEX technology for
advanced messaging solutions.

Headquartered in Fort Worth, AMSD
is cbartered with developing protocol
transport. infrastructure equipment,
and advanced messaging subscriber
devices for the new narrowband PCS
services.

In an effort to increase market
momentum and to promote innovation,
Motorola bas openly licensed the FLEX
!amIly technology. To date, Motorola
has agreements with the majority of
nationwide spectrum auction winners
to provide infrastructure and sub­
scriber equipment for advanced mes­
saging. The first advanced messaging
service available to end users will be
two-way messaging. With the unveiling
of the first nationwide, two-way, com­
mercial network (expected the middle
~r this year), end users will have the
option ofmoving from today's one-way
pagel'S to advanced two-way messag­
ing. What does this mean to service
providers and end users?

Inaeased Channel Capacity
Service providers will be able to

offer customers the value-added ser­
'vice ofraponse capability, but perhaps

F"acure 1. The message flow within a two-way system.

Cal~nq

....rty

.....,.
Unit

AutoPAGE "..

Acure 2. The three response techniques in WMC·.

What Can You Expect From
Narrowband PCS?

In July 1994, the Federal Communi­
e:atioDs Conunialslon (FCC) held its

lnltla1auctions for licenses for nation­
wJde NIl1'Owband pensonal conununi­
cations Rrvic~ (PCS). Ten licenses
waeawarded to six camers: PageNet
(3),Destineer (2), KDM Messaging Co.
(2), Ab'I'ouch Paging (I), BellSouth
W"sretess (I), and PageMart (1).

COl\llUmers and the Industry can
expect sezvices to be on line in some
areas as earlyas mid to late 1995. With
the advent or these carriers and their

services, new products also will be
introduced to the marketplace.
KotomJa's Tango pager (see story) is
one ofthe first manl!estations of these
new eervices.

What wiD be the role ornanowblnd
PCS, and what will the markets be?
With the introduction or nanowband
PCS comes numerous projections
about its potential. According to
research firm Arthur D. Liule Inc.,
there will be nearly 20 mUllon wire­
less dataproducts In service by2002-

In a recent presentation at a Frost
&: Sullivan conference on mobile com­
munications, A.D. IJUle sugested ser­
vices that companies could consic:ler

oireriDi in the narrowband spectnlm
range from existing "alert" functional­
ity - such as tone alert pacing - to lim­
ited voice communications to two­
way wireless data communications.
As price Increases 10 does functionali­
ty. A.D. Little lists the range of ser­
vices appropriate for narrowband
PCS - moving from lower price and
lesa functionality to higher price and
more functionality - to Include tone
alert paging, CT-2, numeric display
pacing, enhanced CT-2, alphanumeric
paging, enhanced paging (voice, mes­
sage back), and mobile data.
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junetiou with this, the
cost and technology
necessary to support
the demand must also
be considered. Nar­
rowband pes will
provide a new arena
with lots of opportu­
nities for technologi­

cal advances that will benefit the end
user.

and from increased demand based .on
new applications and uses for service.
While a great deal of enhanced pag­
ing's growth will come from existing
users. that user base is also expected
to continue increasing as more first-

time users are added.
Demand for new

services will playa
large role in detennin­
ing the direction of
narrowband pes as
service providers and
manufacturers look to
the end users to find
out what does and

and provide voice mail backup, mes­
sage back, and alphanumeric display,

Of these services, studies forecast
enhanced paging represents the great­
est revenue potential. Growth of the
enhanced paging segment will come
Crom "cannibalizing" existing services

Crowth of Enhanced Paging

for two-way messaging will approach
10 million subscribers after 10 years of
service deployment. PCS subscribers
will look for services that provide
immediate message notification; for­
ward messages to portable devices;

• Incremental New Crowth of Enhanced PaCiIll
• New Enhanced Pactnc from cannIbalization
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Narrowband PCS provides the
opportunity for companies to extend
current business se['\ices and develop
new ones. Enhancements of current
services could include providing inte­
gt31ed store-and-Corward capability for
e-mail. voice mail, and
fax mall boxes; provid-
ing more geographic
coverage by acqu.iring
paginl properties;
numeric to alphanumer­
ic .conversions; and
adding broadcast infor­
mation capability and
selective address deiiv­
ery or informatiol! to
message tenninals.

New business oppor­
tunities using narrow­
band PeS could include
providing two-way ser­
vices; aP1?~~~ng for and
using advanced message
service spectrum for
services such as wire-
less e-mail; integrating with voice ser­
vices to PrO\1~enhanced offerings;
and oft"~gwireless services in unli­
censed spectnuR to make available
wSrelesslocal area network (LAN) and
wiI'eless PBX service~ to subscribers.

A.D.1JttJe also forecasts the demand

mOle appealing to sl'n'ice providers
will be their ability to increase the
capacity oC their exisl ing channl'ls.
Motorola. ReFLEX transport builds on
the foundation of a forward chanllC'1
Jlroto~ol that has much in cOlUmon
with FLEX, but adds sU(lport for ~u\CI

interworking with a rl'\'l'rsc chanllcl.
ReFLEX allows wide al'('a cowrnge for
two-way advanced messaging via an
inbound channel and associated base
receiver. Tl:Us inbound channel enables
the messaging unit to automatically
register the location of the user and
confirms receipt of each messagl' ,,'ilh·
out any subscriber action. In addition.
ReFLEX allows the subscriber to reply
to a m--.e as wen as initiate unso­
licited messages through the two-way
messaam, unit pteprogrammed ll\l'5­
sage set or via external keyboard (PC)
input. The DcFLEX prolorol supports a
"Wl1crc arc you?" ml'SSi~e that allows
the system In pinpoint thl' location of a
subscriber within n gl'ographical area
prior to sending a lonlt Il\~g('. This
allows 11K: infra.'llnJctllfl' to u~e a single
tr.a.nsmiUcrto Sendlhl' m('S...."lge, Sl1\;t\Jt

on unneeessill'Y broadcastinJt and
thereby enabling inC'H'asl'd (:a\l:wity
through frequency l"Cuse (sec "'igure I).

acl-UX.arovidcs two-W'ly communi·
cations but not in the sallie sense as
traditional symmetric two-way dalll
systems. It is asymml"lric because (he
data r.tte from the iudi\idual subscriber

d(~vice into the system is kept low to
conccntrate the transmitted Ilower in a
smaller effective bandwidth. This is
done to minimize the number of base
recl'h'rr sites required to achi("v(' CO\'­

('rage l'lluh'alent to lhat au the oUI­
bound channels.

Al\lSD is developing a full line of
iufrastructure equipment which will
allow 5l!['\ice providers to increa.'ie thl'ir
business by offering \'alue-added ser­
vices, including two-way and advanced­
voice messaging. AMSO's wil"l"less solu­
tion. The Wireless Concen!nl, is
Motorola's complete ad\·anced mesSc"l~·

ing system. It includes:
• Wireless Message Gatewayr\l

(WMGTM) - the administrator. which
accepts "'oice and data messages o\"('r
wireUnes. compresses \'Dice pagl's for
transmission. maintains a subscribt'r
n-gistraHonl1ocation database. COnU1\\l­
nicatl's with olher PaAing tcnuimds or
directly Lo its RF-Conductor! r\l
(dc[l('lldinJt on the subscriber's luca-

. lion) and returns Ule mes..;aJ.te n~'i\"('d

status and any subscriber reply ml'S­
1':llte back to Uu~ originator.

• RF-Conductor! - the conLrolh'r
which halchl'S and schcdlll(~ouUx)\\ml
messages, coordinates inbound
rt'SponSl'S and n\essagcs with the oul­
hound messages. llerfonns re-tr.uISllIis­
sions as rt'lluired, and retuO's message
~tatus and replies to the WMG.

• NucleusIM-Orchestra! - the b.lse

station which is capable of handliug
FLEX, ReFLEX. and InFLEXion trans­
mission protocols.

• RF.Audicnce! 1"1 - the rccei\"(~r

which rect'1\'t'S trnnsmissiou..o; from sub­
s(:riher units and has a divcrsifi('d
ant.cnna scheme to increase sensit.i\il)·.

• RF-Usher!"·1 - the receiver con­
centrator which rect.'iv('S tr.u\smis.o;ions
from multiple RF-Audicnccs! in a panic·
ular geographic area. preprocl'ssl'S
received mes..'18ges into a more efficient
format. and funnels this infomlation to
the RF-Conductor! directly or to the
WMG for delivery to the RF-Conduclor!.

Response Techniques
Once a mes.."lc'lge has bl'Cn sent. m~­

sage status and reply acknowlcdgmt'1Il
back to the sender is a function of the
paging terminal. (n WMG, thrl'e
response techniques are suppOrll'd:
CallQueryl", Autol'AGETM. and
AutoNOTET!oI (see Figure 2). With Call­
Query, Ule IlCnder is given a tran.o;.'lclion
lD number when the mcsKage request
is introduccd 10 the WMG over the tl'le-·
phone. At some puint subsequent to
1(':LVil\g the message, the sl'l\der calls
1)O\('k In th(O WMG :md <Iueries the slatu.'(
uf the 111(.'ssagc. The WMG inronns the
caller if and when the message was
n'ech'ed and oillionally rl'ad. If Ihe
message was sel\t to a two-way mes­
saging unit and the sub~criber resllond­
l'd with a preprogrummcd response.
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the W!\1G -speaks- the reply to the
caller. All of the dialogue hetwE'en the
caller and the W)IG is pro\'ided
through voice response and text· to­
speech technologies.

With AutoPAGE, the WMG asks the
caller if they are also a subscriber of
the service 1>rovider they have called,
and ifso, what is their personal identifi­
cation number (PIN) number. If the
caller is an alpha subscriber, corre­
spondence is fairly straightforward.
The WM.G still prO'\ides the caller with
a tnlDSaction ID and prefixes the ·page
reply" with the transaction ID and PIN
number of the responding subscriber. If
the caller is a numeric only subscriber,
the WMG sends a coded numeric reply.
With AutoNOTE, the sender initiates
the message from electronic mail over
the Internel WMG replies to the sender
with the appropriate responses.

Tango Arrives
AMSD has' alSD developed the

world's first two-way. advanced mes­
saging unit - Tango''''. which is approxi­
mately the same size as belt-worn
alphanumeric pagers and has a flip-top
cover housing the transmit antenna.
Tango supports up to 120 prepro­
gmmmed (canned) inbound, outbound,
an(l "itfi~M;onal rhannel messages as
'''-ell as aserial connection that can eas-

By be connected to a printer for meso
sage printing or to a personal computer
for customized and/or extended length
replies and messages. In addition. Tan­
go can initiate messages (via the data
port) that are then routed by the ser­
\;ce pro\;der to other wireless or wire­
line destinations. ultimately acting as a
wireless modem.

The end user benefits of ReFLEX and
two-way messaging are significant, End
users will have the traditional advan­
tages of paging coupled with on-the­
spot response capability, as well as the
ability to initiate a new message.

AMSD also is developing a new high
speed voice and data protocol, called
InFLEXion, which utilizes linear modu­
lation. It wiii support greatly increased
capacity for voice paging and data mes­
saging. InFLEXion requires advanced
messaging infrastructure equipment
with an initial end user product offer­
ing of a "'oice paging subscriber device
- an answering machine on die belt.

This new ad\-anced messaging infra­
structure supports and complements
traditional or one-way paging. These
new systems will support existing pro­
tocols, while offering one-way sub­
scribers some of the conveniences of
two-way messaging. nle system design
is such that one- and two-way sub­
scriber devices can co-exist and

AutoPAGE message replies can be
received by tod.ay's in-the-field units.
However, it is anticipated that the
increased capabilities of two-way mes­
saging units. with supporting applica­
tion software and content (expected to
be provided by online services), will
quickly transition more users to these
new devices.

As with other industries. paging has
experienced significant technological
advancements over the past decade.
Ad\'aI\ced messaging will supply more
value-added benefits that will help take
narrowband PeS to the next level. C

Mike Alalotley i8
Motorola~

setlior diJ"Cctol',
Jllarketillg and
teelmolagy. He
liaS erterl.Sive
crpcrietlce in

product pIa'l-ni,lg, busillcss
strategy, JrIarkctitlg OJld salC8 a71d
product dcvclopm::/It. ~
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June 5, 1996

Mr. Jot Carpenter
Vice President, Government Relations
Telecommunications Industry Association
1201 Pennsylvania Avenue, NW
Suite 315
Washington, DC 20044-0407

~Jot

NeRTEL

The following information is responsive to our discussion concerning
features 'on Nortel products which may assist in"overcoming impairment of
sight, speech, hearing, motion, and other disabilities.

Analog Corded Telephones

All Norte! telephones are ADA compliant

Visual Impairment

• Voice Tags which announce caller name based on Caller ID
(M9516)' .

• Preferred Name Matching of Caller ID (works in conjunction with
voice tags)

• Braile dot on middle key
• Display Contrast controls
• Distinctive Key sizing

Hard of Hearing

• Caller 10 Name and Number Display
• Call Waiting ID Name and Number Display
• Soft Function Key capability
• Large LED's for Visual Ringing Indication and Visual Message

Waiting Indication
• Large Extension in Use Indication (LED)
• Enhanced Volume to 18 decibels on some products
• Screen Based service capabilities vs. Interactive Voice Response
• Call Director Feature (M9417, M9516) allows switching of incoming call

to TOD device based on distinctive ringing
• All products are T-Coil adaptable (Hearing Aid compatible)
• Adjustable ringing tone frequencies
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• Seperate volume controls for handsets and handsfree
• ICON Displays
• Visual cues (menu-driven displays)

Motion Impairment

• Automatic Telephone Dialing (via Directory or Autodialers)
• 1 touch feature access (no multiple key presses required)
• Automated Attendant functionality (M9516)
• Cordless Mobility
• Cordless Intercom / Paging capability

PCS Wireless Telephones

•
•
•
•
•
•
•

.Caller m Name and Number Display
Visual Ringing
SMS (Short Message Service) text messaging
Message waiting ICON for voice or text messages
Adjustable volume
Adjustable ringing tone frequencies
Adjustable ringer volume

-Also, Nortel is taking a lead role in working with user groups to make GSM
phones more compatible with hearing aids.

In a separate letter, I will be sending you product literature concerning
Nortel's handset the Maestro EV 1900 designed to assist the hearing impaired.

Please call me if you have any questions.

Raymond L Strassburger
Director, Government Relations - Telecommunications Policy
RLS/gj

cc Steve Brock
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If counler spoce is limited, the Moestro ISOO EY
con be cosily mounted on lhe wall.

choose from three (olors: Almond, Chorcool,
or Blue.

Nf7RTEL
NOlle! and Manila IIfI IIademark\ aI
NorlMm Telecom.

Inlormolion 11.10 IhanglliKl
Northern Telelalll r_m the rigllJ
10 make lllangn, wirhaut notkl, ill
lqulpment dnign or lompoRen"
1I\ pt.'" in engineering Of _

lallvring mtlhods may warrOll!.

with fizmily andfi'iends. Feawring It spe­

da/receiver t~at rf/tches lip to 18 decibels
i

(vm"s the standard 12 decibels), it delivers

crystal clear sound with no need to buy or

WIt special equipmem.

For added CO 11 Veil imce, tire

A1f1fftro J500 EV "locks in" )'0111' pre(erred

tlolume setting. 50 it's alllla}'S ,tdjwted to

the right level. This e:>:clwit'( capt1bili~t'

mefl1ts you'/l neue!' miss importa1lt "ifbr.

ml11i011 because )'Ollf'e adjwting thc 1'O/tlIIlC,

It a/so features finger tont'S ill t/"ft' difFr­

ent frequencies. 50 )'011 lim stINt tIJi' WJlr

that's easiest jOr you to hem:

7'lJe lv/aestro 1500 FV offcn quick­

one-tollch acass to ronl'miwt services like

~. '1 '.-' ~:Z'-:":1\' eJ>~ \." 't·"" ',j:'.~'~f~~··." •• "·~t'"

----- --'~- '

~•. Ifyou have hem·jng diJ!ettlties. '

, ',' ._-.-~, the A1aestl'0 1500 l~ V makes
. "nl.\&l"!J'\ ..

\~~ it Msier to comllltmicate

, Call Re~urn, Repeat Dirt/, ttlld Three- W',,:v
" Calling. It's q/so equipped with Caller ID,
". i

so ),ou'/I know who's ct1lling before you lift

the !'t'relver. Best ofall, ),ou'll be able to

hem- them lot,d and clear.'I

'.
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Message Wailing
Indicator leis you know
a new message has been
lelt in your voice mailbox.

"

line-in-Use Indicator
remains steady when
anolher extension is in
use. II also flashes when
acall comes in or some­
one is on hold.

Redial automatically diol~

the losl number you called

.,'t l '

I

Hold lets you plo[e a[all
on hold, Ihen pick up at on
exlension. You can also USE

Ihis key 10 insert a'pouse'
in the dialing sequence
when programming access
codes or olher numbers in
your autodialers.

Call Log stores the names
and numbers 0110 collers­
with Ihe time Ihey coiled
and the number 01 times
they Iried to reo[h you.
Press the Callers bullon to
molllhrough Ihe list.

Dial automatically coils
the number on the display,

Nol.: Operalion ollht lOll« ide.li'
(m cIilpIay, (01 log, mool mtI~
walling lndkolol, ond featvr. ~IJI
requlrll .rlpllGn 10 (1I101n Iell
phone lempany rill,

" ,

Save makes it eosy
to store numbers in
each aUlodioler.

,
",

Shift changes the lour
leature keys into conven·
ient autodialers.

'~ I

10·

, '

flash makes II easy 10 use
(all Waiting or other services,
and reduces the chance 01
occidental disconneds.

.~. . .. "

to I f, '

,
.. ," . ~

• I

•
'f.

-, .. ',

,','

Aulodlalers allow qUick
access 10 frequently called
numbers, emergency num·
bers, or special ne!Work
services. Jusl press the shih
key and then one ollhese
four keys.

t..'o'

;,

" I
"

Two-line Display shows:

- The name and then the number
01 each Incoming coller, or the~
prelerred nome you've stored
in on autodialer

- The dote and lime
- The number you've dialed
-Inlormalion stored in the (all log

- Names and numbers you've
stored In the autodialers

- Prompts lor using leatures

- (all time inlormation

•

"

"

",
, '.- ..-..- , - _------_ ....

, , "

, '
_.~_ .. a •••••.•

Options lets you seled
Iram lour diRerenl ringer
lanes and cuslomize your

, lelephone's leatures.

E4 Volume leis you
'ZJ increase the receiver

ll; r"volume up to !Bdecibels-
~1.,I,~aild,retain the selling Irom
,~.(oR ,10, ~,all. II also ods as a
!W,mo~,~ .!or moving leh or

._. ;'~1, nghlt~rough the ,information.
~~~~'~J~ ,disploytd on the streen. "

.' '. .... if'" ~ :,..,..·t.~t--. 'I, {': ,I 'It .'

~ I" ~.\ :<.~ '"f",lI ", ... '"";1 ,~, ~~,I~r" ~iys glY~ you fost, ;
.•~:HI~{~\easy,OC(ess 10 the most popu­

\'1: {.!of serykes offered by your
·1t~,'.~,!i;.lelep~o,n. ~o,mpany: ~ ' '..

.'lift~ !lJ ',-,\ '··f ~ t, . ''t:'..~. Cill Retumdiols bock the

• ~~G~'~}~~~n~·wh~.~oned you,

,!~~li}~l';,~. R,epe,'~', ,0,10,' cont,l~u,ous"Iy, ',' "
~p.:~~. ~als a,busy tine i; ,"~,' ,

, ._ ,'~~t~~1Iir~:War Caltlng I~ts'you '"
~ fP ~1f:lil:,tl,,'"talk 10 two differe,nl people

'~ ,,~IW~llr~::. "~"he som~ lime, .,(m ,~~~~;l;{t ~,'M~es Ie,Is ~u access,
:ai, 'l';:.:J.~11.L';'-) yaur.Ya!cemallbox

e;,OO EV

0"
Mj:>..€.S~Q? S~~j:>..\N'NG

NO ""O~~
7i -.{OU~ CALL12
a HEj:>..~ ~.sl

tv() MO~f:. J>SKINQ
"0 . "'Iy$:

SPEAK LOUDER/ '1-j

"

I
I,
!


